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PHUC THO VA plW PHUoI\TG (HA rAv)

L Mtide-u

Nhu trong [8] dd phAn tich hiOn tuong thdm dd

tao ra mot loat bidn dang thdm dudi ndn d0, bai vd

bd s6ng. lnai hinh biOn dang thAm v6i d€ vd bd

s6ng c6 thd xdy ra nhu x6i ngAm, c|t chdy, tr0i d{t,

buc ddt hay br)ng nhing ndn ddt. Chrl ycu o day x6t

dOn hiOn tuong x6i ngdm, c6t chdy vd buc ddt.

Hicn trrong tham ldm gia ting truot m6i doc cilng

duoc luu !,.

2. Hipn tuong x6i ng6'nt

Day lA c6c loai hinh dia ch{t cOng trinh dQng

luc dac trung liOn quan ddn qu6 trinh thdm. Brin

chdt Odt ld didu kign cAn vA c6c th0ng sd thuy luc

dong thdrri li didu kien drl dc khdi dAu vd ph6t

tridn circ loai hinh niy. Ddi vdi d0 n6i ri€ng vi c6c

cOng trinh ngdn nu6c n6i chung, qu6 trinh x6i

ngdm, buc vA trOi ddt phit tridn sE tro thdnh su cd

nhidu khi r{t nghiOm trong. Thuc t0 nhidu cOng

trinh ngln nudc tr6n thc gi6i bi ph6 huy, qu6 trinh

xAy ra ddu tiOn lA c6c su co ndy. Chi tr) nem 1986

sau khi vd d€ VAn Cdc ngodi, cAc nghiOn cfu
chring t6 qu6 trinh xdy ra ticp noi c6c quA trinh

diOn bidn rdt cham dudi ndn d0 vi dot nhien xAy ra

khi da dii didu kien.

Didu ki€n gAy x6i ngAm :

a) Lnai ddt c6 thd bi x6i ngAm, theo phan loai

ciia cic rrhd khoa hoc, khi c6 hO sd bdt ddng nhdt

l6n hon 20;

b) Dong thdm c6 irp luc vd gradient thuy luc

vuot qu6 tri sd gi6i han ;

c) C6 vr)ng thoAt thich hop.

Thuc chdt cri 3 didu kien tr€n ddu ra't quan

trong, khong uu ticn didu kion ndo.
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Ddu tien chring ta phan tich v€ he so bdt ddng

nhdt ciia ddt. Theo kinh nghiQm he so bdt d6ng

nhdt dudc tinh to6n nhu sau :

n=? (r)
"lo

Theo kdt quri nghiOn crlu nly 6 bring I I8l thi

chi c6 c6t pha hoic c6t bur mdi c6 khi nang bi xdy

ra x6i ngAm.

Th(r hai, hien tuong x6i ngAm chi xdy ra khi d0

ddc thu! luc ddng thdm dqt gi6 tri d0 dOc gi6i h?n.

C6 nhidu nghi€n citu cho c6ch tinh do ddc thuy luc

gidi h4n nhu sau :

1) Tra theo bAng vi d0 thi ctia Ixtomina (Nga),
(hitth 1).

010203040
Hinh L X6c dinh ,Irr, theo phuong ph6p ciia Ixtomina

2) Theo cOng thftc ctia Tezaghi :

Jrn=(/r-l)(l-n) Q)

Do ddc thuli luc ("r1 ciia ddng th{rn phtii lon

hon ,Irr, thi mdi c6 thd xay ra x6i ngAm. Tuy nhi€n

qu6 trinh vAn chuydn hat ddt ngAy cdng gia tang

khi c6 virrrg tho6t. NOu kh6ng rdt d6 dAn deh quir

trinh tu sip xdp lai clc hat vi tu d6 ddt c6 he so bat

ddng nhdt girim dAn. D0 doc thui luc dorrg thdrn

duoc x6c dinh ti bAi toirn tinh thAm theo phuong

12
10

08
=.n n---

04
02

0



phip ludi ho6c bing phuong ph6p phdn trl hru hqn
qua chuong trinh SEEPAil [8].

' Theo kdt qui tinh to6n he sd bdt d6ng nhdt cho
nh6m ddt rdi, chi c6 6{t cttt pha, c6t bgi c6 tinh bdt
ddng nhdt cao (q > 20). Nhu vAy cAn thidt phii cht
!' crii t4o hoac bio vO tdng d{t niy. Trudc hdt phrii
phAt hiQn vd x6c dinh vi tri, chi€u sAu, chidu dAy vd
quan h€ dia tAng vdi cic lop ddt khdc ciia tdng c6t
pha, cAt br,ri. Sau d6 li cic biQn phip lim girim
gradient thuf luc vl han chd vtng tho6t ciia n6.

3. Hifn tugng cit chfy

HiCn tugng c6t chdy rdt dac trung cho vtng
trdrn tich De Tft khi dio hd m6ng. N6 chi xdy ra
khi c6 ddng thdi c6c didu kipn sau :

a) D{t ld lo4i c6t hoic c6t pha nhe ;

b) C6 6p h,rc nudc dac bigt 6p lu. c thuj dQng lon
hon gidi h4n ;

c) C6 ving tho6t thich hqp.

Ngay tOn goi cfing thd hiOn nh{t dinh loai ddt
c6 thtl sinh chdy. Binh thudng b{t cfi loai ddt nio
cfing c6 mQt g6c ddc tu nhien khi dci ddng tren m+t
nirn ngang. G6c ddc niy phr,r thuoc dO dinh kdt
c{u tr[c, g6c ma s6t trong vi cdc l,rc ngodi t6c

dr;ng. NOu ta x6t vdi ddt rdi vi dg c6t, thi luc dinh
coi nhu bing kh0ng. G6c ddc tu nhiOn phr,r thuOc
vio g6c ma sAt trong ve luc tic dung. Brin thAn ma
s6t trong phu thuOc vio 6p luc nudc 16 r6ng hiiu
hiQu, do vey khi bdo hol nudc hay ddt nim dudi
muc nudc ngAm thi g6c ddc tr; nhiOn ciia n6 gi{m
di nhi€u. Ngudi ta d[ lap cic so d6 rinh to6n dd
x6c dinh khri nang dn dinh ciia phAn tii ddt nim
trOn rn6i ddc vdi c6c hlc tlc dOng chii ydu ld 6p luc
nudc vi lqc trgng trudng. Sau d6 rfit ra do ddc cho
ph6p cila m6i ddc. Trong trudng hgp m6i ddc ctia
bd sOng, ddng th{m tU phia ddng chdy ra c6
gradient thuj luc tr€n m6i li ,I, duo. c coi bing d0
ddc cria miri dn dinh. X6t cAn bing ciia hat c6t c6
dudng kinh d tren m6i ddc, n6 chiu t6c dung ciia
cic lqc : luc ddy neii G = T,r"d, 6p luc ddng thdm
@ = y,Id, 6p luc thu! dOng f = y.Ih (h chidu cao 1p
luc th{m), luc ma s6t hat c6t trOn m6i doc Gtanq.
ChiO'u cic luc lOn phuong miri ddc vd x6t cAn bing
luc, rfit ra :

y dn tan (p

Ndu x6t bii to6n thdm tAng trong rb h hryrg
thdm phu thudc vAo 6p luc 0rdm h ta 06 drg rtih :

tana = rrdntzlg (4)
/d, +T

trong d6, 1x6c dinh theo bdng I :

Bdng L X6c dlnh hQ sd 1trong c6ng Orb lO

20 50 lm 150 2m
0,3 02t 0.16r 0,75 0,49

Theo bing l, c6 tht! x6c dinh quan h0 giila 1 vi
* = 3Jir l d theo cong thoc sau :

Vdi d tinh bing cm, eg tinh bing m2lng.d, vdi
ddt ddng nh{t d = d5e, vdi ddt kh0ng ddng nh{t d
x6c dinh theo c0ng thr?c sau :

Ta xdc dinh c6c thOng sd cAn thidt cho sr,r chdy
cria tdng cit br;i vl min tai K33+50, huyOn Ph0c
Tho. Bdng 2 cho cdc sO li€u tinh toin theo cOng
thfc (5).

Bd ng 2 . K61 quA tinh to5n g6c c6t chA'y

Loei ddt d (cm) qs (m'lng.d) q (dQ)

CAtbui 0,0181

C6t min 0,0335
0,015552 0,9878 5

0,015552 0,9772 t0

Thuc td cho th{y tAng c6t mln vi bqri co khd
ndng chdy ra sOng. Theo Qrin dd dia hinh b€ m5t
l6p c6t min c6 dQ ddc 0.067 = 3.85". Theo thi
nghiQm ciia c6c nhd b6c hgc Nga khi xdy ra c6t
chdy thi bd mlt l6p cht dAn ddn dat t6i do doc
khodng 3-6'. Ddi v6i khu vgc phia bic Hn Noi, noi
d6y sOng Hdng cit sAu vdo tdng c6t hpt min - hat
trung c6 nghia ld cit qua tdng cdt bui, do vAy dAy
li mOt thrirn hoa ddi vdi bg sOng vi ciing cho d€
khi s0ng xAm thuc sat chan dC.

4. Hipn tuong buc dill

Day ld hiCn tudng rdt nguy hidm khi 6p h,rc

nudc thdm vuot qu6 khl nang chong dd ciia lop ddt
tdng phri holc l6p vAt li€u bio v€. Khu vu. c nghi€n

,,,,*r(t*!lr)
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ciru luOn tdn t4i lop ddt tdng phri thudng li s6t-s6t

pha c6 kdt cdu tdt. Tuy nhien trong mOt s0 khu

vuc, ldp ndy bi bdo mdn do ho4t dOng cria tu nhiOn

vi con ngudi hoac thAm chi mdt di, thay vdo d6 li
ldp ddt dip do ho4t dOng nhAn sinh. [,op bio ve

b€n trOn khong dri do ddy vd kdt cdu vfng ch6c dd

chdng lai buc ddt. Buc ddt xdy ra k6o theo su gia

tdng cudng dO dong thdm, dac bict gia tdng van tdc

thdm vi gradient thu! luc, k6o theo cac hicn tuong

bieh dang thdm kh6c. Chidu ddy tdng phu cho ph6p

dt! chdng lai buc ddt phu thuOc vio tinh chat ctia

ddt vd 6p luc ddng thdm [3] :

IA

1,4

I,Z

ln

Enn

0,4

Trong d6 : [t] - chidu dAy cho ph6p cua ring phii

chdng laibuc ddt; H, y, - 6p luc ddng tham tai da)'

tdng phrl, trong luong ri€ng ciia nu6c ; C, I vi 7,n -

lrrc dinh, h0 sd ma s6t trong vd trong luong ddy ntii

cria ddt; i. - h9 sO 6p luc hong, l" = v/(l-v), v - h€ sO

Poason ; k - hQ so didu kiOn lim viOc cria ddt ring phu'

Dai da sei lop ddt tdng phri trong khu vvc nghi€n

criu li s6t - s6t pha trdm tich sOng h0 tdng ThAi

Binh (Qy''2'3) vi trdm tich hien dai c6 chi ticu vat

lj' co hoc nhu sau : Y,rn = 0,84, q = l3o, C = 0,22

KG/cm2. Hinh 2 bitiu thi su bieh deii theo 6p luc

dong thdm cria chi€'u ddy cho ph6p ddt tAng phi
chdng lai su buc ddt tuong ring voi da so ddt tdng

phu vung nghiOn cuu. Nhu vAy vdi 6p luc tham tai

d6y lop tdng phri li 6 m, k = 1,25 thi [t] = 1,42 m.

H (m)

Hinh 2. Str phU thuOc chidu ddy cho ph6p ltl
vdo 6p luc nudc H

5. Hign tuong nit bdi vi d€

Day ld mot lo+i hinh su ccf rdt dac biet vd dien

hinh & khu vuc nghi€n cfru. Theo ! kidn chirng toi,
hien tuong ndy ld kdt qud tcing ho,p nhidu ydu td v€
dia chdt, kien t4o, dia mao, dia chdt cong trinh vd

dong chdy. Tuy nhien tuu chung gdm hai ydu td
chinh, d6 ld t6c dOng chrl yeu ciia bidn dang thdm
vd su bidn dang kich thich khi thay ddi khi h{u,
thuj van.

Nhu tr€n di n€u, trong nam 1998 de xuAt hi€n

nhidu diem nrit de vd bdi trong khu vuc nghi€n

cfu. O da1' gi6i thiOu k€t quii nghiOn cfu tai

K33+50 khu vuc Sen Chidu. Sau dAy li kOi quti

nghi€n cuu nut de vi b6i mOt sO khu vttc theo

phuong phAp dicu tra hinh th6i nitt vd cAc phuong

ph6p dia vat lj'nhu do di6n vd Georada (bdng 3).

Bdng 3. Dic didm h9 thdng ntft tr6n bd mit b-i t?i K33+50

VOi nrit Huong so v6i d0

Vu6ng g6c

GAn vuOng g6c

VuOng g6c
Guin song song
Hoi ch6o
Giin song song
Gdn song song
CAn song song
Gdn song song
Ch6o

Dlc diOm

Tr€n mat m6 rOng 10-15 cm, dudi sAu 2 m rOng

2-4 cm
Tr0n mAt mo rOng 10-20 cm, dudi sAu 2 m rOng

1-2 cm
Tr€n rnAt khOng lo 16, ben duoi mo rong do x6i
Tr0n mdt md rOng do rua trOi 10-20 cm
Mo rOng trcn mat 15-20 cm

Tr€n mit m6 rOng l0-20 cm
TrOn rrlt mo r6ng 10-20 cm

C6 cdc hd sut tr€n qu! dao 60-70 cm
Tren mat mo rong
Nhfng hd sut tr6n qu! dao rOng 60-70 cm

ZJ
l3

1A5
20

30
l5
l1

J

4
5

o

7

8

9
l0

Chicu ddi
(m)

104

ZJ

Thdi gian
ph6t hion

t996,1998

51t998

slt998
slt998
s/l 998
s11998
slt998

t997, t998
slt998

1997, t998
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Mot s0 nhAn x6t vdi hiQn tuong nft bdi vd d0:

a) Tn K33+65 dOn K33+95 xudt hiQn mOt"dii
st dia hinh so vdi xung quanh. Drii sut ndy rQng

25-30 m, chpy tt chAn d€ ra m6p sOng, ch6 thdp

nh{t so v6i noi khOng sut tr} 0,5 ddn 0,7m. Vdt ntt
lon nhdt (stf l) nlm 6 m6p vtng sgt. Trong ving
sut xudt hi€n nhidu ph6u sut do nudc mua chay dii
ra m€p sOng.

e) CAc vOt n[rt chri yOu vuOng g6c vdi d0 vd

song, c6c vdt nftt song song v6i de xu{t hiQn c6ch

nhau khoing 20 m b6t ddu tt chAn de(hilth4).

t) Vet nft d[ duoc ph6t hiQn ti 1996, nhu vay
qu6 trinh dl xdy ra tir lau vl dinh didm xudt hien
vio th6ng 511998.

Tu c6c nhan x6t tr€n cho thdy vet nrit hinh

'Jranh khOng phrii tn trugt khoi l6n do sOng xam

druc sAu holc bd sdng ddc vi khdi truot theo tinh
toin chi hinh thdnh gidi han trong khoring 5-10 m
cich m6p s0ng vd hinh th6i n[tt c0ng khOng thich
ung do truot. C6 !' kidn cho rdng vdt nrit hinh

'Jrinh do khi hau thay ddi dlc bi€t trong ndm vd

b) Vdt ntt vuOng g6c vdi d0 vA k6o dAt tU co d€

hq luu ra m6p sOng.

c) Vdt nfrt t4i m6p virng sgt c6 ngudn gdc trugt,
sau d6 bi t6ch ddn vi bi nudc mua x6i rOng th€m
ra. Chi€u sau vdt nfrt xu{t hiQn hdt l6p s6t, ,s6t pha

c6 tr4ng th6i d6o c(nrg - nua cfrng.

d) Khoring c6ch giiia c6c vdt nrlt l6n li 6- l0 m,
c6c vdt nft nh6 tir 2-4 m. So ligu niy duoc thd hien

tren rdi lieu dia vatlf (hinh 3).

Qm
160 m

Ch6n dE
thugng ltru

M6p s6ng

80
Khoing c6ch (m)

Hitrh 3. Dien trd ,udt ciia ddt t?i khu vuc nft
Ghi chu : c6c gi6 tri di€n trd sudt ciia c6c dudng phia tren dud. c dudng dudi cing c6ng thOm lAn lugt

30, 60, 90 Qm ; 1. d0 sAu 7-8 m,2. d0 sAu 4-5 m.
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guong nudc ngAm ha thdp. Di6u ndy cfing rdt kh6

lf girii, do vdt n(rt chi hinh thlnh trong khoring

rOng 50-70 m ml cdu tr0c dia chdt ndn de kha

ddng nhdt trong pham vi rOng hon nhidu. Mrt khAc

khi muc nudc ngAm girim di 2-5 m so vdi trung

binh nhidu nf,m, v6i su m{t 6p luc nu6c ddy ndi,

tAng s6t dAy 8 m bOn tr6n ciing chi biOn dang khoiing

3 cm, kh6ng dii gAy ra cic vet nft ldn nhu dI do

duoc (S = o'kH/E = O,l*827 = 0,03 m). C6c v€t

nirt d bai sOng xudt hiOn c0ng khong phrii do bien

dang lfin kh0ng ddu gAy ra. Nhu vay ching ta s€ dr

sAu phAn tich su bich d4ng mat df li kdt qui cria

qui trinh bi€h dang thdm cria ndn d€ vA bli s6ng.
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Khoing c6ch (m)

Hinh 4. Mat cit nrit tai b[i s0ng c6ch chAn d€ l0 m

Xet bei to1n cAn bang khoi ddt dinh c6 chi€u li g, luc dinh C, chidu rong khoi sut In b (ftinfi 5).
ddy H, chidu sAu muc nudc ngAm h, dung trong d{t Trong luong riOng khoi sut cAn bing v6i luc ma s6t
y,u, dung trong ddy nOi xdp xi y*- l, g6c ma s6t trong 6 hai mat b€n, tu d6 rut ra chidu rOng kh0i sut :

(8)

v6i <p = 12", C = 0,25 KGlcm', yw = 1,7 T/m'', H =
8 rn, h = l-8 m tuy thuOc chidu sAu muc nu6c du6i
dli, ta c6 b = 7 ,3 - 2,3 m. Didu d6 nghia li muc'
nudc giim dAn thi luc gay sut Eng lOn ddn mOt lfic
ruio d6 khOi ddt bi sut vd nghiOng tao ra vOt n(rt
t6ch phirt tridn tI vdt ntt truot ban dAu.

lai bi chey do ma't kdt c{u, M{t tidp x0c vdi tdng
s6t b€n tren bi r6ng vi d€'n mot gi6i hgn ndo d6,
dAu ti€n lop s6t bi ph6 huy do truot thing d&ng,
sau d6 n6 bi nghiOng vi hinh thinh vdt n(rt t6ch,
l-Op clt chay ra sOng, theo thuc nghi€m vii quan slt
cria nhi€u t6c gii, bd mlt nghi€ng khoring 3-6', tiri
Sen Chi€u theo tinh to6n bd mat dey sOng vAo
khoring 3.8o. Nhu vAy v6i chidu sAu l6p s6t khodng
8 m thi do rong v€l nut c6 thd lOn tdi 0,4 rn. Khi
muc nudc n_edm gidm thi lp luc ddy ndi giim theo
tinh todn ben rren, khoi ddr sE bi mdt cAn bang vi
gey sut. Didu ni1, khir phi hop v6i thuc t€ li
khoring cich c6c khe n0t tU 8 d€n l0 m vi chidu
rOng v€i nirt til 0,3 den 0,5m.

5. Truot ldbdsAng

Truot lo bd sOng Hdn-s khu vuc nghi€n cfu c6
hai dang :

a) Do nu6c x6i mdn lim gidm mliddc gAy nrCt

dn dinh truot. Dey li loai hinh trudt binh thudng
nhu di miOu td o nhidu tdi liOu nghi€n cuu.

b) Do lop c6t bui, min bi loi k6o rheo dong
cheiy, tao thdnh khoring trdng dudi l6p s6t - s6t pha
b€n tr€n. Ket quri khdi ddr bi mdt can blng vA gAy
ra phi huy dang trud-sap.

V6i loai hinh thri nhdt ch0ng ta c6 the lAp bni
to1n dd girii, xirc dinh he sd an todn cho ejn dinh vd
frudt. M0 hinh bni to6n duoc l{y theo hinh 3 cua

l8l. Khi tinh to6n truot theo $ucrA phep mat rru

v (H-h)
tn

Hinh 5. M0 phong bii toAn gAy nrit mat dCt

Co ch€ xdy ra hiOn tuong ndy nhu sau : dAu ti€n
li ldp c6r, chri ycu lA cat bui, cat pha bi mdt ket cdu
khi chiu t6c dOng cia Ap luc thuy dOng. Hi0n tuong
niy xdy ra tdt rnanh vAo mDa mua n€u trong ddng
c6 virng tholt nhu ao hd, giehg. Vd mira khO hi€n
tuong nl)y xay ra manh do sOng bi xAm thuc sAu vd
cat vAo ldp cat bui thAm chi c6t min vA c6t trung.
Dong chAy s0 mang di c6c hat bui vi c6c hat cdn
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trdn, c6 thd x6t hoac khOng x6t ddn 6p luc thdm tri
trong ddng ra. B)i to6n tinh trudt dudc ket trgp vdi

bdi to6n tinh thdm. Day ld mOt vdn dd m6i trong

nghiOn cfu dn dinh tn-rot hipn nay (hinh 6).

%

a
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Hinh 6. So dd tinh toen trudt bd sOnc tai K33+50

Tran hinh 7 vn 8 thd hien kdt quri tinh to6n x6c

dinh h0 sd an todn truot bd s6ng bing phuong
ph6p can bing cd thd theo chuong trinh SLOPE/IV.

Hinh 7 cho kdt quri khi khong x6t dc'n 6p luc thdm

ti trong d6ng ra. Hinh 8 c6 x6t dOri 6p luc thAm

trong bii todn thdm trong d6ng ra sOng o chuong
trinh SEEPAV.

HO sd an todn thu duo. c ci hai trudng hqp trcn
ddu ldn hon l, nghia ld khOng c6 su truot bd sOng.

Didu ndy cdng khing dinh giri thidt vd truot-sap do

tAng c6t bi k6o theo dong chdy gAy hiOn tudng "sap

hAm €ch" lA dfing din [91.

7. MOt s6'nh6n xdt vi bi€n phip xth ly li€n
quan dEh bi€h dang thdht

Hien tuong th{m srii ha luu dO khi l[ l€n ld m6t
thuc t€ khirch quan vdi ca'u tr0c dia chdt ndn d€

hi€n tai. Tuy nhi€n r'dn thiet phrii khong chO khOng

dd xaiy ra bidn dang ;ftfp, dac bict qul trinh cudng
bien xdy ra. Nhu tron dd n€u, c6 ba didu kion sinh

x6i ngdm vi c6t chdy. C6c bi€n ph6p xti l!' ddu

xudt ph6t han che c[ 3 didu kion niy.

a) Trudc hdt lA thay deii brin chat ddt ndn d€.

loai ddl gay bien dang thAm li clt pha, c6t bui. Crii

tao n6 ld vdn dd kh6 khan song khong phrii khong

ldm duoc. Mgt vi du cho vicc xu l!' ndy lI khoan
phut v6r dung dich thich hgp ldm ting khri ning
g6n kdt ciia loai dsit dac biOt ndy.

b) Thfr hai ld giim cudng do thdm bdng c6ch

han chd dong thdm nhu k6o ddi durong thdm, ting
sric cdn tht'm. K6o ddi dudng thdm bing c6ch d6p

sAn phri trudc vi sau d0, khoan phut tao mAng

ch6n. Tang sric ciin bing c6ch gi;im hc so thdnr

nhu khoan phut viia vdo tdng cet min-trung, tham

chi c:i tAng cuOi s6i.

c) Thfr ba lii han chc khri nang tho6t gay gia
t5ng bidn dang thdm. Bicn ph6p niy cAn thiOi nhu
Itp cic hd ao, c6rc hd d)o do nhAn srnh hay sinh

vAt. Quen l!' tot vd ky thuat cfrng nhu khai thic
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nudc 6 c6c gidng nudc dn ven dO. Vtri l6ng sOng cudn tr0i theo ddng nudc, hof,c h4n chdddng thdm

cdn thiet lim kd vdi tdng loc ngugc dd tr6nh c6t bi ti ddng ra song.

Ghi chti :

1. Itrp s€r- €t pha bei sOng vi ddt ttip de,
z.Inp #t - s€t pha tdng phri,

3.W@. pha- cdt bu1,

4. L6p ont min - cdt tnrng,

Dutmg mqc nudc ngdm

Mu.c nudc s6ng +5

HC sd an todn K=1,13

40c
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d) Su cd truot bd s6ng tai khu vu. c nghien cuu

c6 co chd dang ffrrot-sap. Mli ddc bd song do bio
mdn binh thuong khong gay mdt rin dinh v€ truot.

Co chc trud-sap c6 thtif goi li rnot tai biOn nguy

hidm vd truot 16. Cuong do xdy ra l6n vi lien tiOp

tao ra su ldn ddt toc dO lon vi nhdt lI hinh thinh

c[c bii b6i ldn.giiia dong gAy cin trd ddng chdy.

Nhu trcn Hinh 7 vl 8 cho thdy, khi x6t den ddng

thdm nguoc tri trong ddng ra song thi hc sd an toen

truot giirn tu l,l3 xudng 1,027. Phdng chdng loai

hinh trugt-sAp cdn phzii bio v€ kh6ng cho dt't bi

chdy ttoi ra sOng.

d) Vdi su co buc ddt thi vi0c gia cri ddt tAng

phu ld quan trong nhdt. C6 thd bing bien phlp ting
chidu ddy tAng phii hoac ting tinh chdt vat li co

hoc ddt tdng phil. BiOn phltp girim irp luc tht'm nhu

bien phirp thft hai n€u tr€n.
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SUMMARY

The Occurences concerning to seepage defomation
of dam and Red riverside at

Phuc Tho and Dan Phuong (Ha TaY)

From geological engineering phenomena author
explained reason, mechanism of deformation and
fracture of the dam and riverside of Red river belong
to Phuc Thoand Dan Phuong (Ha Tay). The available
mechanical problems illustrated this process which
have worth for the management and handle. There
may be over 80% of occurences which were related

to the foundation of the dam. This occurence was due
to the construction of the dam. Occurences in the
construction of the dam are very dangerous, even
causing dam fracture. The results presents in the
article are helpful for the designers and managers.
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Vi€n Dia chiit

JI


